The steady state response of an orthotopic micropolar viscoelastic solid with an overlying elastic half-space subjected at the plane interface to moving point loads has been studied. The eigenvalue approach using Fourier Transforms has been employed and the transform has been inverted by using a numerical technique. The displacement and stress components in the physical domain are obtained numerically. The numerical results are illustrated graphically for a particular model.
INTRODUCTION
In many engineering phenomena, including the response of solids, geological materials and composites, the assumptions of an isotropic behavior may not capture some significant features of the continuum response. The formulation and solution of anisotropic problems is far more difficult and cumbersome than its isotropic counterpart. In the recent years the elastodynamic response of anisotropic continuum has received the attention of several researchers. In particular, transversly isotropic and orthotopic materials, which may not be distinguished from each other in plane strain and plane stress, have been more regularly studied.
The theory of micropolar elasticity introduced and developed by Eringen (1966) aroused much interest because of its possible utility in investigating the deformation properties of solids for which the classical theory is inadequate. The micropolar theory is believed to be particularly useful in investigating materials consisting of bar like molecules which exibit microrotation effects and which can support body and surface couples. A review of literature on micropolar orthotopic continua shows that Iesan (1973, 1974a, 1974b) analysed the static problems of plane micropolar strain of a homogeneous and orthotopic elastic solid, torsion problem of homogeneous and orthotopic cylinder? in the linear theory of micropolar elasticity and bending of orthotopic micropolar elastic beams by terminal couple. Nakamura et al. (1984) applied finite element method for orthotopic micropolar elasticity. Kumar and Choudhary (2002a ,2002b ,2002c ,2003 ,2004 have discussed various problems for orthotopic micropolar continua. Eringen (1967) extended the theory of micropolar elasticity to obtain linear constitutive theory for micropolar materials possessing internal friction. A problem on micropolar viscoelastic waves has been discussed by McCarthy and Eringen (1969) . They discussed the propagation conditions and growth equations governing the propagation of waves in micropolar viscoelastic medium. Cicco and Nappa (1998) discussed a problem on Saint Venant's principle for micropolar viscoelastic bodies. Kumar et al (1990 Kumar et al ( ,2000 Kumar et al ( ,2001 ) discussed different problems in micropolar viscoelastic medium. However the use of eigenvalue approach has the advantage of finding the solutions of equations in the coupled form directly in the matrix notations, whereas the potential functions approach requires decoupling of equations. Various authors (1999,2001a,2001b) have discussed the problems of moving load in the theory of elastic solids . Kumar et al. (1992 Kumar et al. ( ,2000 Kumar et al. ( ,2002 Kumar et al. ( ,2003 studied the steady state response to moving loads in micropolar theory of elasticity.
In the present paper we apply the eigenvalue approach following Fourier transformation to the moving load problem at elastic / orthotropic micropolar viscoelastic solid interface. The solutions are obtained in the transformed domain and are inverted by using a numerical technique.
FORMULATION AND SOLUTION OF THE PROBLEM
The constitutive relations, given by Iesan (1973) , can be written as:
'll = Αΐ ε 11 + Α 12 ε 22 ' { \2 = ^77 ε 12 + ^78 ε 21 '
where e ,y = u j,i +ε /«3Φ3 .
In these relations, we have used the following notations: t--components of the force stress tensor, mtj -components of the couple stress tensor, ε(/ -components of micropolar strain tensor, u, -
AtJ, Atj , Btj, ß,( -characteristic constants of the material, ρ -the density and j -the microinertia . 
where w i i +w a θ = w,, + w2 2 + w3 3, ei} = -; i,j = 1,2,3 .
(11)
For a two dimensional problem we assume,
Following Fung (1968), a Galilean transformation
is introduced then the boundary conditions would be independent of t* and assuming the dimensionless variables defined by the expressions
where
in equations (5) - (7) and using (13) and (14) 
Ο and I are respectively zero and identity matrix of order 3. . 14, No. 1, 2007 
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The values of the matrix A are characteristic roots of the equation (25). The vectors Χ(ξ) corresponding to the eigenvalues q s can be determined by solving the homogeneous equation
The set of eigen vectors X s (ξ), s = 1,2-may be obtained as
and R = g + 3;q = -q g ;g= 1,2,3
The solution of equation (23) is given by
The transformed displacements and microrotation satisfying the radiation conditions are given by 
Adopting the same approach for elastic solids, the solutions are given by 
Applying Fourier transform defined by (16) on the indary conditions (37) and using (3), (10), (12)- (14) (33)- (35), we obtain the expressions for )lacement components, force stress and couple stress orthotropic micropolar viscoelastic solid as: ;σ = 1,2,3,
Tangential Load
When tangential load is applied at the interface, the boundary conditions are given by:
[α,Δ,' e™ -a 2 \ 2 + 0 ,Δ,' 
Applying Fourier transform defined by (16) on the boundary conditions (43) and using (3), (13)- (14) and (33), we deduce the expressions for displacement components, force stress and couple stress as (38)- (40) and (45)- (47) 
INVERSION OF THE TRANSFORM
where f e and f a are respectively even and odd parts of the function /[ξ,y). The method for evaluating this integral is described by Press et al. (1986) , and involves the use of Rhomberg's integration with adaptive step size. This also uses the results from successive refinements of the extended trapezoidal rule followed by extrapolation of the results to the limit when the step size tends to zero. 
NUMERICAL RESULTS AND DISCUSSIONS
To obtain the solution of the problem in the physical domain, we must invert the transform in (38)- (40) and (45) 
Moving load at orthotropic micropolar viscoelastic half-space:
The body is stressed to a much greater extent when tangential load or tangential couple is applied on the surface of a solid as compared to the application of normal load. The viscosity and anisotropic effects are quite significant in the study of the nature of an elastic body. When tangential load is applied on the surface of a solid, the variations of normal force stress are more oscillatory in nature for different solids and for both the cases. The variation of all the quantities converges to zero with increase in distance. However the rate of convergence is different for different materials.
